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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a manufacturing method for a 
thermoplastic 

polyester resin foamed sheet capable of making cells in foam fine 
when the foam 

is obtained by injecting gas in an extruder to knead the same with a 
molten 

thermoplastic polyester resin and to provide a material which is not 
only used 

in packaging and the production of a card, a label, a cushioning 
material or 

the like but also applied to a foamed sheet uniaxially or biaxially 
stretched 

to be formed into a film. 

SOLUTION: In the manufacturing method for the thermoplastic 
polyester resin 

foamed sheet, gas, which is inert to a polyester and held to a 
gaseous state at 
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the normal temperature under atmospheric pressure, is injected in the 
extruder 

to be kneaded with the molten thermoplastic polyester resin at the 
time of 

extrusion of the polyester resin in a molten state and pressure is 
released 

simultaneously with the molding of the resulting kneaded mixture into 
a 

sheetlike shape at the cap part of the extruder to form cells in the 
molded 

sheet. An organic foaming agent of which the decomposition start 
temperature 

is not less than 220°C and the decomposition completion 
temperature is not 

more than 400°C alone is added to the thermoplastic polyester 
resin in a 

ratio of 0.001-0.5 times the weight of the injected gas. 
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M W Si tt * U x x r ;l/ « SI © ® ® J? fcti L Wf (c , # U x x r ;U fc tt L X ¥ S 14 T- o ^ S m 

sa^2 2 o°ca±x^-D^mmjumff 4 o o "cuTwwifc^rSffl^ aAtsiJxi 
ftcoo. ooi~o. 5 {%m<Dm£xm^m?±# v x.7,t jummicmto-? % c ttt&mt 
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*fgf^fi, f^^fttf y xxx^ffil]g?grS->- h © SI 3g # ?£ fc H f S & ot'$5. 
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[ 0 0 0 3 ] 

LTto^t-^c^T^S^-ltfc«#;5:fgra?-li:§^-y5 : -^^©7 p n-bX^!EnP)txT^5 ( 
#fF£fflU~3) 0 C *l £ tt »J fc: , J»RTfflttJpyxX'r/H»lli*}ftfJ«rf1?, fg t « 

ictaf±T x mmum o l r £ ^ ^ mmm m ^ k ^ m m ^ ^ x ^ i±ti (D i&y r ^ a 

•f § 7 s a -tr x ^ a 6 n T a £j>i©$l$14£#*.ftfcf> tu jS b A y f- 7j it © :/ □ -b X 
£ 9 & , #a^TSWffite#yxXr/U«flifcfSfc8Ji:£$Sgtt») LTM«fc«iS 

[ 0 0 0 4 ] 

(#fFil7~l 2) t©2otcASiJTtSo 1$ K ifi ¥ . fgia^JtbTeSsW^^©^® 
tlt^S (4#rF3t itS 13) 

[ 0 0 0 5 ] 

IftffZffi 1 ] Hfl¥ 6 - 3 4 4 4 5 7 

[*ftf 2 ] ftBB¥ 8 - 7 2 0 8 4^£$6 

[ItrriK 3 ] «fF*j¥ 1 0 - 2 3 5 6 6 8 9 & ffi 

[#fF£SK 4 ] ftM? 6 - 2 4 8 1 0 4 

[ 19 W £ SR 5 ] MT 6 - 2 8 7 3 3 9 £ « 

[ftmjttt 6 ] KfP^¥ 1 1 - 6 0 7 7 7 

[WffXitt 7 ] ft HI¥ 4 - 7 0 3 2 1 

[ft fF£itK 8 ] «rB8¥ 1 0 - 4 4 2 1 5 

[tfSTXiR 9] iflf 1 0 - 8 7 8 6 7 ^ & $8 

[ftfF&» 1 0 ] fiMT 1 0 - 1 5 2 5 7 2 ^ & IB 

[ftffFiSK 1 1 ] ftBfl¥ 1 1 - 3 0 0 8 1 4 
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[4#ffF#« 1 2 ] ft r£ 2000- 5 2408 ^&$B 

[#fF^«i 3] mm® mm 2 6 2 5 5 7 6^&$s 

[ 0 0 0 6 ] 

Hfflffc-esSSIigffifcJffltL* 381, #-K, Sffr tt * © ffl 8 K ffl <o § J£ tt ? * 

< , -ilff Sftli-WIIf L/T7-C itf 5 fc & © fS iS — hfcfcfSffl-e 

[ 0 0 0 7 ]. 10 
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f£fc>^ *^^Ogiii > j^njettaH U xx-r /US HB <B » ttlf tH L#fc, # U x X t /I/ 

STfeO, * <* "P © # ft? Bfl M S & ft 2 2 01Ctt±T^O»j»»7ai*'«'4 0 OtKTOfi 
«BiBJW%, ffiA***f*S3©0. 0 0 1- 0. 5 fg » © #J ^ T $S tt # U X X r /U 
«BBK»ior4ci:*«f«i: , r*f»nr8itt* , JxX'r;l'Wllg«}a^ - 1- © 81 it 7? ffi fc # f 20 

So 

[ 0 0 0 9 ] 

[fgW©^SE©M] 

*f8.WT?fflt^Sl»nrffltt3J?yxXr/HSHiga:, ^ § $ ^ # * /U * > SE & 3 flg M $ v>'# 

is us? fey, t^tftn^tTttftfs^jsinittiifcttsttKsw-rsjess^fe^o 

*5§WCfflv>5f^«W*^nI^tt^ , JxXr;l'^Bi{±, # U x U > x b 7 £ U - h , # 
'Jlf l/yt7?l/-h, l, ■4-i/?n'\^tfyi'^Vyfl/7H-F, 1, 4- 
7f l/>f l/7^U-hf tfftf^nS*^ tt»Offi*i:tt^<0»jS^6, 4?'Jx^Uy 30 
r U 7 2 U - h & m f ij T* & 5 o 
[00 1 0 ] . 

±E0tt£WftJ»«rffltt#yx*f/H»flBtt, li^tiS'Jv-ffillc, -^UiXf M 

-fV7^8, * Jl h 7 2 m , t7^1/y>'*;U>S, 5-X;l/7*-;KV7^A 

^*#^5p>K^<OflM^ie^*;l/^Vi?^A^0>i^Tt 5, -TV Itli, x^ 40 

U y ^ y 3 - ;l/ , 7" a tf u v ^ y b - ;W , 7 * v s> * - /I/ , ^t^yf /K'J 's 
* -9- y *J * - /i> , i,4-->^D'\*^>> , ^f yy^j3-*soigii^ja-;i/tf 

«STt8. 3: CttJ^tttC, ^'JlXf/l/SilStS^t ITU HB*VA)l/#Vl 
**(nctt?t«. t KD*^*;Vipyii:LTa> p-t Kn + ^gtfi, 6 - 
CFD + i/-2-t7HIIA'liT't5. 
[0011] 

« * ft S * £ t % it ft ft. £i?J3)\'X>mi&ftl3&Tf-ki;*-J\<f!i.ft<D-&ftm\Cti 
#JtlT^TUt\ ' 50 
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d - ;!/ , hij^a-^l/^n;^, ^ > # x U X y h - /I/ , # V V V -tr a - il ( y y -tr a 
-/l/A^2~2 0ge«I^Lfcfk^ftfe«ttfcn€.©S^«l) > # U (J^^ iSf 2 ~ 4 

Ht<07;i/*uy**^F)!i'«^Lftlk^l) «s # * tf e> ti , u^ttt, h y ^ u 
hi, en* >j hi, *5«k tftft 6©M7jcft, ^nn-yl/, ^ y $ x y xy h->i, # 
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•e, K fb Rr ik m « ^s^an, »?ass«E»j, wash h to » »i ^ flfmwjtai, ffl»»j 
, §y sij . ft bask aesijip©jSin»j*^e«nTv^T t «fe^ 0 

* f! HI ^ T « , % nJ S3 14 4? 'J x x r ;!/ M Z ® ft ff ffi b * 5 ft * K , flI«nT^« 
If ffl « * ffl ^ T , $ rJ 89 14 # y x x r ;!/ ft flg * IK A 1 ?. £ S « £ fS A b X , SB <b 1H £ 

*«^tt«t<tfifiK±EipjRsnftf u y^-rttxf y a-caSKi t> > ®fi!§£i§ffl! 

7#>7**IKHbT;£f!«*att*«i&SCi:&T?SSo Z. o b T » frtt # 'J x X r A' 81 

^>yK7A±T^ai@ibtns. 
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ssoiffltt^yxxr^ffiiigtD^siPPfflL^fcaA-r^^xti, fiEffl-rs»Hjett4?yxx 
r ;i> © n k s* b 1 r ts 14 # % < * e 14 -p & £> c t # & s -p & § o m ffl -r s a x t s is 14 1? 

& tl l£ > # 'J x x.-f ;H» flti % E 14 Z ■& 5 , **^ttE*Blfl[LfclSKWaicl»lfi*«}&? 

fg n z* m n § # x a , g? *r x , g m , ^ y 9 a , **vftif©»t«i*x, » 5 ^ »± 
it ^ a x o n x h is. z z m m ? % t , m m a x * it a ^ « x ^ » s l ^ . 

[0014] 

c © iJ x « M nj m 14 # y x x r ;U tt AS o » M W U b# tc ffi A f 5 (4 , W til « * t? m fl A s 
„ COI^tCffiA-rS^xa, '>ft< t 1 MP aIU©E*?frlt5L ttfif S C 

[0015] 

*fc*«WKfei/'»Tfi, «• ta «a % 2 ^ m m t fc , ^t>u>s^y7*A^«©ffm«*ffl^5 

CttfTtS, C0*|-&Kttf»nIffl14sJ«yxXT;U«tK*»iaL, ^ X £ ft A L T m M «( 

si t if « 9 -r ?. a fj * » f © # - is a <d « in « t* s y , c ti « «r a l fc <fc 3 ic r m w m 
« * ffl ^ * © » s l ^ . ^ ^fx^ + ^cjgiwLfciSBWiBS-aBcwffiatas* 

fi^Hlb t^^sffifcTtf t, is*«tiBoiiifi*±tf afft#j*«fc-ro cntcj;yii^w 
tp^«-ifii?js«ittHii<offi**«iHtt«tiTa}a-r'5iBic, 4iSLftSiiso»iSitfiiinT 

[0016] 
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g A ifi 2 2 0 "C W ± . »$l<ti2 4 Ot«it\ »(B«7ISA' 4 0 0 tttT, HfiL 
< ft 3 7 0 lCWT®*r«58iS»]*, ^At 0 . 0 0 5 - 0. 5e»©*iJ£> 

!fH<tto. o i ~ o . 3fem<Dm&T'®^m&tfox-XT)immicffiim?z&m&& 

5. *««Ttt, iH»±«ja»Jk LTffl^6n*»««S*J'*, 58 ft ft ffll W * « f J T * ft 
©fg££{Ef/-c4&fctefflf5fCit4&, ±i:ft*f8ftiWi:LTtt, bu 5£ L ft # 'J x x r ;Mc 

-co 2 2 ot*itti, «« u x x x ;hm» a< » » 

Lfti^tfilT*W$f€ft#J©?7»¥tf^L<ftSft4&#£L<ftv>o -»Tt«SliSKlo## 

t © # iip Kf 7 & a # 4 o o °c * m 7L s tf t « , ii?yxxf*iiosiiiTSi%is 10 

f£ ft #J t L T © Ifttfff £ ft ft ^ ft 46 # I: L < ft 0 Sfc*r««ft*J©iS 
JJi^aAtSfXilOO. O O 5 fg » fc g& ft ft t,> i§ C ti , ^««}SffJ©J!a»»tJ: 

?S#Xltfi©0. 5flS«*iM*.S«£fc«, §!8«iS)>lfr6a4t*#^ii , *<48 
[0017] 

I'Uffll^LtOTJ *#tt«ft»J©ll<*0iJ i: L T , 7 , ;exrh7 > ;- 
;l/v?y7-->">S (»irai 2 3 0 - 2 4 5 t) , 5 - 7i-*f F; 1 /-* ( # » ffl fi 
230-280 °C ) > 5, 5'-(fX-lH-f h7 V* - 71/ . (250-300 °C), 5, 20 
5'-ifX-lH-f h^^-^^^Tr^ylg (^Ifgg 3 4 0 ~ 3 7 0'C) , 5, 5' 
-lfX - 1 H-f h7V-;Hf^7->"yI (»*iB« 3 5 0 - 3 7 5"C) ft if © 7 V* If 7. 

[0018] 

s5K*«wk:i3^Ti4, jRacajaasj^flfffltsctfcRiffi-e**,, * (t m k. it * >i> 

v-Ctj, * n\ #7X1*, *-#y7r-f^-> ^©©^iffl^fXTj-fti:©© 
#*<WI^Tt,'cti6©affla#J©J»nIfflttJHUxXf-;l/t»IIB^©»ftn«f40. 0 5-2 
ia%©IBHrt T'MtR LTffifflt 5 C t fe T * S 0 ± IB © *f ft#J » ft& #J tt > 

*>jixf ^ntntitcfffflitfixt**', f fc-fjixf^iittctssnt^ 30 

[0019] 

■efc«ft^«?ai:ft6ft^J;3K:*BE*af«>ft«»*«0(&BA<*S. c 4a , IS IS E 
^^*na*Mfr©rg«Stti)!)D'ri 1 'N>U-©!i^iJ{i:^9Ci:c:tfc<k§ ! £.©i;#x.6n 
So C © ft 46 P £ © it ffi K E 77 IS S # * R ■ L T , ® SI E © (ft T fc £ S 7 > * T 

© ?i ft £ Eft <- c t if? £ L ^ 0 c .© & x M ft * £ a (c r§ 8? b T ^ ft jg Rk tt fit *4 , T 9 4 %f 

So C © © E 73 M » tt , S * T ,% j§ ft 5 C t # ft fiK T 5 ft ft * /> S < f 5 ft 46 tc fct $? 

* fc , P & A 9 Rt t±l « ft ft > - h « , il * fC * + X r Y > 9 K 7 A ± T* .% ^ 0 40 

[ 0 0 2 0 ] 

*«fB©Hifi^ffiTffia t fcj»tflffltt sK y xx r ;b«}llgfgft~>- h tf K 14 , «ft*^-^ 
oMit^tf ItfcD, fOT^aSIttl 5~ 4 0 0 /ini' £e>(C&20~200/*m 
fc%5Ci:A^SLlr\ * ft , toaJSf-hOJtfittO. 1~1. 2g/cm 2 , 
K. it 0 . 2-1. Og/cm 2 t^Kiii'liflU 1 . 
[ 0 0 2 1 ] 

a> < u-t » e. n m rt ^ is * v x x r 7i/ m m a ft ^ - h it , iSffieicni-icttfT?* 

So Bttlitfe^Ttt, 7 W ;l/ L. It m n , T g - 1 0 °C £> T c - 1 0 °C © S ffi IE H. Tf 50 
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, mmfemicLTftft 1 . 1 ~ 3 o fg. l < t* 3 ~ 1 5fg©ieffl-c?s¥7jiS] 
) *> £ 4>i 7? raj ( « # ft ) m si ft $ *i 3 „ gf^stLTii, Ri&icmKT-mmWT'$> 
i^L, -ffl&ft-e £> <fc 1^0 -mmwzt'n ? ® ii^-fifiBBft&ft, HP$r«ig3^ 

Eff, ^np>^s*-&t>-&fc?i#cDi/^-rn-efe^TtJ;v^o )i «i & ft & 

, m K tt US 73 In) 3BE ft t <D , ffl#fifcS£#*-*#i*tfff3:L<a&ffl£tt*„ «fc 

t/st73 Atctttt -r sis, s^-assft-pt, ^«#f6otuv\ sftufc? 

[ 0 0 2 2 ] 

c * m m 1 

[ 0 0 2 3 ] 

< ft It fit <D m m 73 a > 

(i) s«i8}aaij©*i6-p<o»«Piaa 

f»fiffi#*T«H ( («) **«ff3f« DTG-6 0) *ffl^T{fc¥«iSSI©#»IHittiB 
{tf5t/^OfffiMTififrf>4 5 OtltSSL, K » O ffi ffi M '> £ S2 IS L fc <, C 

<D*?mmicmm®'ptf\vA(&t zumttftMffli&'um. a & & a a x '> # it e> ?wc * s 

[ 0 0 2 4 ] 20 

( 2 ) Jt a 

t 7 it ffl ft ( ( ) i/a&mm S E W - 2 0 0 S G ) £ ffl ^ T fl £ > - h <D J± M Z U £ 

[ 0 0 2 5 ] 

( 3 ) ¥i^^fSS 

58JSS/- I- cD®Tffi£, SiSff HttM&Jlir'T&S Lfco *f fc tt SI fit « B <£ * ffiSS 
£ S( r§ SIWc 2 ft ft: L T , lOOfflOSCiSKo^T, StrStSO«£«(D¥^ffl^e» 

[ 0 0 2 6 ] 

HufcfliJ 1 30 

iWIttl'JxXfyHIt LT, I'mi 1 . 0 0 CD * 'J x f- u > r U 7 * U - h U *J 
>Zm^tc 0 COfi*Ui>y*8JllS(ITl 8 0tT4i9IIIIKJILte, CI n i: « flj (c 5 , 
5 * - kTX- 1 H-f h7 4 /-;V*I!T 1 SSItSRiLft. C <D \s V > * 2 13 <DW Hi 
«*lMe»ll/ft> >-r ASOjqitB^fc^LT^SfeffttlU^fi ofco 1 i © J¥ til « tt 
L/D=4 0<DZ|ftJftHaT', 2ftB«L/D=2 0©*ttflFWffl*ffiffll/fc. it t <S * 
lftI©ffffi«telftALT5 0 K g/h©PttfJ«T»imfiiJL*floft 
„ COS, l#l©Zl||lf ffl«K(4±«*«*A»6 L/.D = 8fcffla-r*fflHt»ft©« 
APA^D, LLA^I$£lLfc5, 5'-liX - 1 H-fb5 4 /-* 
2 5 0 t, » S US 7 fi JS 0 °C ) t60g/hOffl&TfiXlft. $fcPL/D=12K*B 

a-r?>«f'}rK-r'CX^«<o^ - x>'-7i/^^Ku, ihil/d = i eicmi^tzmpJiictfxm 40 
te □ * » b t /c „ $ & , # x p ic « *nff * v 7* £ fism &'b * & Eh l fc m m # x % 3e m 

ff-Ucmi^LX s - W Jf til $ © V >^-rt(C2MP a <D J± 7j T' 6 0 0 g/h«OSlJ-&t?ffiA 
L-fCo ttAtfXttfi© 0 . lfgfi) 1 &g CD^affl(llO^(lgfia« 2 9 

K©»Bffifi€2 8 0"CCTtf*«fc5K}8IBffLmU*fft3fc. CC»*7*y7' > X * 
T-fy*S*l7--s feiO'Iiil (95%AvH) 4 0 |imii'y KD7^H-?:S 
•TS8a«B*ffiiIS-efc- &^-CC©tta«B©&lC, E^lS05#^iSTT^-fT'E73 

o °c (c « n fe * + x r w y 9 K 7 A ± T Si ft lit £ fc o 50 
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?# e> n fz i/ - h a % £ is # ft f 5 a fe © is *> - h t* & o ft „ c©«iS'>-h©jt« 

iiO. 35, ¥^a®S«8 0 /imffeofto . 



§1 tt M 1 C * ^ T , » *D f - S 5 . 5'-ex-lH-rh7V r -;KD^iinfi*3 0 0 g/ 
hits ( £ $ ?i & #J f i , SA^XiiOO. 5 ©IB) Wft « £ T * ffi W l i £ < Ir] «Hc 
iSBfffflLfcfT^, St iS £ S» # ft * S SI jS > - h Z .» ft . S'-KDfeWttj&ffiWlOfc 

0 /i m tr & o ft <> 



H fiS m 1 K ^ T , Si AD f 3 5 , 5 ' - £ X - 1 H - r h 7 V - ;!/ CD *p a % 3 g / h t 
t5 ( *r « » ?S SJfct > iiAifxllcoo. 0561) JWflfcfc£THS8iWii:£<|i»ISfci8 

0 . 2 5, ¥ &iSgti J f> J f , *S< 3 5 0 (im-efeoft. 
[ 0 0 2 9 ] 

£160(1 4 

H ffi m 1 fc £ (,-> T , ^ ^ S3 14 # 'J x x x 4/ $ flit i: L T , H £ & 1 . 0 0«-f'Jif l^y 
f-b7^u-hix> ; >, isj:tJ : ^;l'^%5fifi%'&tyiaWttS0. 8 oo^'Jif l/>f 

U 7 # U - 1- U v 7 > £ 9 : 1 © It ^ T* ig L ft t <£> £ ffl ^ tz „ C © U S> > * ffl ^ 5 J-X ft « 20 
±T*»fllfc£<ra«C»»iffflU*fiV , '(#«»i&ffJfc!:, ?±A#XfifficD0. 1 fgffl 

) /jRi&tf^&sftt-se&o'si&s'-b&sfc. c <d& ® ^ - h <o it® & o . 35, ¥ 

[ 0 0 3 0 ] 

mmm 5 

ft S6 01 1 K *3 v> T , mm? 5<t¥ftr&m% 5 , 5'-trx-iH-rh7V*-;l/^65- 
7 x i ;l/ r h 5 V - )\> ( » fit BR Ml S ft 2 3 0 °C , ^SflTigS 2 8 0 t) C$It5«W 

n ft , U^VOSS9i&*'SlfcJ¥HJLKtt«pK3EI»a<, S»«K«£5liatf£S#ft 30 
t5fiSO«ISf-h*1lte. COfSiSS'-KOjfcBttO. 4 0, fi^atSffiJl«i8 0 fi 
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